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(54) ELECTRONIC APPARATUS OF COOLING STRUCTURE 

(57)Abstract: 

PURPOSE: To be able to replace a cooling unit without 
reducing cooling capacity in an electronic apparatus of a 
cooling structure having a redundant structure of cooling. 
CONSTITUTION: Two longitudinal containers 25a, 25b of 
predetermined number are disposed among a power source 
24 disposed longitudinally of the flowing direction of cooling 
air, a control circuit board 27 and an HDA 28, and can be 
replaceably contained in the containers 25a, 25b without 
stopping the cooling operation of a cooling unit 26. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic instrument of the cooling structure characterized by preparing two or more 
stowages which contain the aforementioned cooling unit to the aforementioned cooled section in the 
electronic instrument of the cooling structure where the cooling unit equipped with the cooling object 
which cools to the cooled section has been arranged. 

[Claim 2] Two or more stowages according to claim 1 are the electronic instruments of the cooling 
structure characterized by other cooling units being contained by other stowages at the time of exchange 
of the aforementioned cooling unit. 

[Claim 3] Two or more stowages according to claim 1 or 2 are the electronic instruments of the cooling 
structure characterized by being prepared in the circulation direction of the cooling medium of the 
aforementioned cooling unit at intervals of predetermined. 

[Claim 4] Two or more stowages according to claim 3 are the electronic instruments of the cooling 
structure characterized by fastening the aforementioned cooled section and being prepared. 
[Claim 5] Two or more stowages given in any 1 term of claims 1-4 are the electronic instruments of the 
cooling structure characterized by preparing the covering device which closes a receipt mouth at the 
time of im-containing [ of the aforementioned cooling unit ] . 

[Claim 6] The electronic instrument of the cooling structure characterized by preparing the 1st coupling 
means which perform the aforementioned cooling unit and electrical installation to each of two or more 
stowages given in any 1 term of claims 1-5, and preparing these 1st coupling means and the 2nd 
coupling means which perform electrical installation free [ attachment and detachment ] in this cooling 
unit. 

[Claim 7] A cooling unit according to claim 1 is the electronic instrument of the cooling structure 
characterized by preparing the display which displays at the time of failure of the aforementioned, 
cooling object. 

[Claim 8] The electronic instrument of the cooling structure characterized by establishing two or more 
aforementioned cooling objects which can be set to a cooling unit according to claim 1 or 7, and 
preparing the control means which increase the cooling drive of other cooling objects at the time of 
failure of the cooling obj ect of at least 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electronic instrument of the cooling structure 
equipped with the redundant configuration of cooling. 

[0002] A magnetic disk unit is used as external storage which makes the system file and data file of 
recent years, for example, an electronic computer system, memorize, and a magnetic disk unit is being 
enlarged from increase of storage capacity. Therefore, if the temperature in a magnetic disk unit rises 
unusually, it is necessary to cool by damaging a head disk assembly (HDA), a control circuit, a power 
supply, etc. 
[0003] 

[Description of the Prior Art] The block diagram of the fan unit attachment structure of the conventional 
magnetic disk unit is shown in drawing 8 . 

[0004] Two or more magnetic disk units 1 1 shown in drawing 8 are carried according to scales, such as 
HDA, a control circuit substrate, and a power supply, in the housing 12, the breaker 13 for two or more 
protection is arranged at the bottom of a housing 12, and two or more power supplies 14 are arranged on 
a breaker 13. Fan unit 151 equipped with the cooling fan for cooling the power supply 14 concerned on 
a power supply 14 Predetermined-number arrangement is carried out. 

[0005] Fan unit 1 5 1 Two or more control circuit [ upper part ] substrate 161 It sets in each stage in three 
steps, and is two or more HDA171. Fan unit 152 for being arranged and cooling these on this It is 
arranged. Fan unit 152 In the upper part, it is one step of HDA172. Connector 181 for connection with 
host equipment While being arranged, it is the control circuit substrate 162 of plurality [ upper part / 
this ]. It sets in each stage in three steps, and is two or more HDA173. It is arranged and is the fan unit 
153 of plurality / top / these ]. It is arranged. 

[0006] And fan unit 153 In the upper part, it is a connector 1 82. One step of HDA174 It is arranged. 
[0007] On the other hand, it is the composition of a field, and is arranged with the same composition 
also as an opposite side, and drawing 8 is [ which detaches and attaches HDA17 and the control circuit 
substrate 16 ] the fan unit 151-153. From rotation, cooling air flows caudad from the equipment upper 
part, and cools HDA 171-174, the control circuit substrate 161, 162, and a power supply 14. 
[0008] 

[Problem(s) to be Solved by the Invention] However, fan unit 15 1-153 It must exchange for the life by 
wear of a bearing etc., or failure, in order to make it stop at the time of failure and exchange, the 
capacity of cooling of equipment declines, and the cooling fan to constitute is HDA 171-174, the control 
circuit substrate 161, and 162. And there is a problem that there are an injury and a case where life 
shortening is carried out, about power supply 14 grade. 

[0009] By the way, although the thing of the redundant configuration which is the thing of another side 
and compensates one failure with two cooling fans in preparation for a fan unit as a method of making 
other cooling fans operating and preventing the fall of refrigeration capacity is known to failure of a 
cooling fan, at the time of exchange of a fan unit, a normal cooling fan will also be exchanged in this 
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case, and since it is made to stop, there is a problem of causing the fall of refrigeration capacity. 
[0010] Then, this invention was made in view of the above-mentioned technical problem, and it aims at 
offering the electronic instrument of the cooling structure which makes a cooling unit exchangeable, 
without reducing refrigeration capacity. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 

electronic instrument of the cooling structure where the cooling unit of the predetermined number 

equipped with the cooling object which cools to the cooled section has been arranged, the electronic 

instrument of the cooling structure characterized by preparing two or more stowages which contain the 

aforementioned cooling unit to the aforementioned cooled section consists of claims 1. 

[0012] In a claim 2, other cooling units are contained in the stowage of others [ stowages / two or more / 

according to claim 1 / time / of exchange of the aforementioned cooling unit ]. 

[0013] In a claim 3, two or more stowages according to claim 1 or 2 are prepared in the circulation 

direction of the cooling medium of the aforementioned cooling unit at intervals of predetermined. 

[0014] In a claim 4, two or more stowages according to claim 3 fasten the aforementioned cooled 

section, and are prepared, 

[0015] In a claim 5, the covering device with which two or more stowages given in any 1 term of claims 
1-4 close a receipt mouth at the time of un-containing [ of the aforementioned cooling unit ] is prepared. 
[0016] In a claim 6, the 1st coupling means which perform the aforementioned cooling unit and 
electrical installation to each of two or more stowages given in any 1 term of claims 1-5 are prepared, 
and these 1st coupling means and the 2nd coupling means which perform electrical installation free 
[ attachment and detachment ] are prepared in this cooling unit. 

[0017] In a claim 7, the display as which a cooling unit according to claim 1 displays it at the time of 
failure of the aforementioned cooling object is prepared. 

[0018] In a claim 8, two or more aforementioned cooling objects which can be set to a cooling unit 
according to claim 1 or 7 are established, and the control means which increase the cooling drive of 
other cooling objects at the time of failure of the cooling object of at least 1 are prepared. 
[0019] 

[Function] As mentioned above, in invention of claims 1-3, two or more stowages which contain other 
cooling units at the time of exchange of the cooling unit concerned are prepared in the circulation 
direction of a cooling medium in a cooling unit to the cooled section. By this, cooling of the cooled 
section by the cooling unit is made to continue, exchange is performed, and it becomes possible to 
prevent the fall of refrigeration capacity. 

[0020] In invention of a claim 4, two or more stowages fasten the cooled section in the circulation 
direction of a cooling medium, and are prepared. This becomes possible to prepare a stowage easily to 
the composition section of equipment. 

[0021] In invention of a claim 5, the covering device which closes a receipt mouth at the time of un- 
containing [ of a cooling unit ] is prepared in a stowage. This becomes possible to prevent the invasion 
of the dust from a receipt mouth at the time of un-containing [ of a cooling unit ]. 
[0022] Invention of a claim 6 is made to perform electrical installation free [ attachment and 
detachment ] by the 1st bond part prepared in the stowage, and the 2nd bond part prepared in the cooling 
unit. This becomes possible to contain a cooling unit easily to a stowage. 

[0023] In invention of a claim 7, the display which displays failure of a cooling object on a cooling unit 

is prepared. This becomes possible to .check the exchange part of a cooling unit easily. 

[0024] In invention of a claim 8, the control means which increase the cooling drive of other cooling 

objects at the time of failure of the cooling object of 1 of a cooling unit are prepared. Thereby, even if 

the cooling object of 1 breaks down, it becomes possible to prevent the fall of refrigeration capacity. 

[0025] 

[Example] The block diagram of one example of this invention is shown in drawing 1 . Drawing 1 (A) is 
the transverse-plane block diagram of the magnetic disk unit as an electronic instrument of cooling 
structure, and drawing 1 (B) is a flank block diagram. On the other hand, in a field, predetermined- 
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number arrangement of the breaker 23 for electrical power system protection is earned out at the bottom 
Ta ZSS and as for the magnetic d 1S k unit 21 shown in drawing 1 (A), predetermmed-number 
til 3 of foe power supply 2? which is the cooled section is earned out in the upper part. 
Si 4e scale a number proper setup of a breaker 23 and foe power supply 24 is carried out. 
m026] On power supply 24, two'steps of stowages 25a and 25b are formed successively by lengthwise 

which I fo circulation direction of a cooling medium ], and predeteiTmned-number arrangement of 
foe set stowages 25a and 25b is carried out horizontally. And the cooling unit 26 (it explains in 
drawing 31 is contained by e,foer of each stowages 25a and 25b for example, at stowage 25a 
^mortJTZcoZoX circuit substrate 27 which is the cooled section of a predetermined number 
above foe TJag^Sa and 25b, and HDA28 (it explains in foavdnM ) which is the cooled section of a 
^te^foelnLber horizontally in three steps are arranged 

established in lengthwise, predetermined-number arrangement of these is carried out horizontally , and 
the rnnW unit 26 is contained by the section at each stowage 25a. 

0028 Further e?in the direction of these stowages 25a and 25b, HDA28 of a V****^ number 
L horizontally arranged in one step with the main connector 29 which is foe cooled section for 

mS"t h S coSScuit substrate 27 of a predetermined number and HDA28 are arranged in 
SSX each upper part of HDA28, and while ^^^^ 
cooling unit 26 was contained by foe upper part at one side are arranged, foe mam connector 2* and 

[0031 As 22 to tawing 1 (B), by the way, ,o a par, for .he ^f^^if^S* 

p,u,m^apowo \^^^^^J^^5S^ 
T^tl^Z^Z^l: ^toetinector (male side, tha, performs electrical installation 

^^"SSS^S^S^Sl ( total (A)) and ,he tiring «o an another side 

1 tog of tire same composition as siawfflgj (A) is arranged in an another side 
side, and a back panel 30 has a magnetic disk unit 21 constituted w hat showed 

[003 31 Here the block diagram of the back panel of drawing., is shown in drawi ng 2 It is what showed 
he balk nanel 30bl (toe sfnre except 30al and 30a2) of drawing! , the connectors (female side) 31a 
and \t Sn « She 1st coupling means of every each stowage 25a ^™ 
26 and 25b are horizontally formed in three trains in two steps, and as for to»m&2 , toe oome^ 
lf, ma le side! 32 (three-step four trains) corresponding to the control circuit substrate 27 is tormea. 1 ne 

32 Furthermore, foe connector (female side) 34 corresponding to the mam connecto : 29 and foe 
connector (female side) 33 corresponding to HDA28 of one-step six trains are formed in connector 31a 

[00 d 34] tE, dectrical installation is performed for the cooling unit 26, the circuit board 27, HDA28, a 

^^^^^^^^of^A is shown in toswl The connector 
ESlSte 26a and 26b whose cooling units 26 shown in diawm&l are two cooling 
Set st a fran^e 41 S foe 2nd coupling means which it was arranged at foe coplana, : and contact pm 
42^ "edrthe inner is formed. Electrical connection of foe attachment ^^to^a 
connector 4? is made free to Connectors 3 1 a and 3 lb. For example, DC brushless motor is used and, as 
foS 26a and 26b s pe ed control is suitably performed by foe control section (it mention, ; la er). 
[S)36] Moreover, while Light Emitting Diode (light emitting diode)43 which is the display which 
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displays at the time of which fans' 26a and 26b failure was formed, when it contains to Stowages 25a 
and 25b, it escapes in the front face of a frame 41, and the stopper section 44 for prevention is formed in 
it. In addition, the wiring 45a and 45b of Fans 26a and 26b is connected to contact pin 42a of a 
connector 42 along with a frame 41 . 

[0037] This cooling unit 26 forms two fans 26a and 26b as a redundant configuration. For example, by 
rotating fan 26b of another side at the time of failure, or rotating one fan 26a, carrying out low-speed 
rotation of the two fans 26a and 26b, and considering another side as high-speed rotation at the time of 
one failure The fall of the refrigeration capacity in the equipment at the time of one failure is prevented. 
In addition, control of a redundant configuration is explained in drawing 6 and drawing 7 . 
[0038] Moreover, the block diagram of HDA of drawing 1 is shown in drawing 4 . drawing 4 - setting - 
- HDA - 28 - a pedestal - 46 - a top - a rolling mechanism - rotating — a record medium — a 
magnetic disk - and - record - the reproducing head - having carried - an actuator - a mechanism - 
having - disk enclosure - (— DE --) - 47 - fixing - having while - a drive -- an electrical power 
system - conversion - carrying out - a converter - 48 - fixing — having . 

[0039] The connector 49 which carries out plug-in to the connector 33 of a back panel 30, and performs 
electrical installation to a part for the inner of a pedestal 46 is formed, and the ejector 51 when taking 
out the predetermined drops (for example, an error message, a preparation display, etc.) 5.0. and this 
HDA28 from a housing 22 into the. front portion of an opposite portion is formed. 
[0040] Then, the block diagram of the stowage of drawing 1 is shown in drawin g 5 . In drawing 5 , it 
will be in the state where the amount of the inner is a back panel 30, and Connectors 31a and 31b 
projected Stowages 25a and 25b inside. Moreover, the covering devices 53a and 53b which can be 
rotated freely are attached to Shafts 52a and 52b, and a front portion is energized in the direction in 
which covering devices 53a and 53b close a receipt mouth with Springs 54a and 54b. This has prevented 
the invasion of the dust to stowage.25b by which the cooling unit 26 is not contained. Fuithermore, as 
for Stowages 25a and 25b, opening 55 is formed in the field (the upper surface and base) where 
lengthwise (the circulation direction of cooling air) counters. 

[0041] In drawing 5 , it is in the state which contained the cooling unit 26 to stowage 25a, and covering 
device 53a has been pushed up and the front portion of the cooling unit 26 will be in the state where it 
displayed from the receipt mouth of stowage 25a. At this time, connector 3 1 a of a back panel 30 and the 
connector 42 of the cooling unit 26 will be in an integrated state, and electrical installation is performed. 
[0042] In such a state, it is the redundant configuration which is made to cany out high-speed rotation of 
the normal fan 26b of another side, and aims at maintenance of refrigeration capacity if one fan 26a 
breaks down while [ when two fans 26a and 26b are operated normally (low-speed rotation), for 
example, ] Light Emitting Diode43 will light up. And after making stowage 25b contain the normal 
cooling unit 26 and making it operate, it can exchange easily by stopping and taking out the current 
supply to the cooling unit 26 which has failure fan 25a, without reducing refrigeration capacity. 
[0043] Then, a fan's redundant circuit block diagram is shown in drawing 6 . In the redundant circuit 61 
shown in drawin g 6 , Fans' 26a and 26b rotation signal is inputted into the rotation pulse detector 62, and 
the pulse detected here is inputted into a counting circuit 63. The enumerated data of a counting circuit 
63 is inputted into a comparator circuit 64, and compares a reference value by the comparator circuit 64. 
In this case, as for a counting circuit 63 and a comparator circuit 64, only the time set up by the timer 65 
performs counting and comparison. 

[0044] The comparison result of a comparator circuit 64 is sent to the roll control circuit 66, and when 
one fan 26a (26b) has produced failure, Light Emitting Diode43 of the cooling unit 26 concerned is 
made to turn on through the status-display circuit 67, and a roll control signal is sent out in the roll 
control circuit 66 so that rotation of normal fan 26b (26a) may be raised. 

[0045] Here, the flow chart of redundant circuit operation of drawing 6 is shown in drawing 7 , and it 
explains to it with drawing 6 . In drawing 6 and drawing 7 , first, as shown in drawing 5 , the cooling 
unit 26 is contained by stowage 25a, both two fans 26a and 26b are operated by low-speed rotation, each 
rotation signal of each fans 26a and 26b at this time is inputted into the rotation pulse detector 62, and 
detection of a rotation pulse is performed (Step 1 (S)). 
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[0046] And counting of the detected rotation pulse is carried out by the counting circuit 63 (S2), and the 
enumerated data is compared with a reference value (criteria rotational frequency) by the comparator 
( circuit 64. in this case, the tinier 65 - a counting circuit 63 - fixed time (for example, 1 second) 

counting - it is made to operate and comparison operation is carried out by the comparator circuit 64 
' after fixed time progress 

[0047] Then, in a comparator circuit 64, when predetermined time has not passed, it returns to Sl 3 and 
when having passed, an enumerated data is compared with a reference value about each of Fans 26a and 
26b (S3). When both rotation pulse numbers are beyond predetermined values as a result of comparison, 
which fans 26a and 26b are normal, and pulse detection of the rotation pulse detector 62 is continued 
(S4). 

[0048] Here, since the rotational frequency of fan 26a will fall supposing it produces failure in fan 26a, 
in a comparator circuit 64, the enumerated data of a detection pulse becomes smaller than a reference 
value, and the result is sent to the roll control circuit 66 (S4). 

[0049] In the roll control circuit 66, Light Emitting Diode43 is made to turn on through the status- 
display circuit 67 by making normal fan 26b into high-speed rotation mode, and an obstacle fan is 
displayed (S7). Fan 26b sends out the signal of the purport which should indicate by alarm to high order 
equipment, when failure arises in high-speed rotation mode (S6). 

[0050] Then, if Light Emitting Diode43 lights up, after making stowage 25b contain the cooling unit 26 
equipped with the normal fans 26a and 26b as mentioned above and operating, it exchanges by 
removing the cooling unit 26 equipped with fan 26a which failure produced. 

[0051] And even if the above thing is repeated on stream and a magnetic disk unit 21 has an obstacle to 
Fans 26a and 26b, the cooling unit 26 can be exchanged easily, without reducing refrigeration capacity, 
[0052] In addition, when working by making it stop at the time of the scheduled maintenance of a 
magnetic disk unit 21, you may contain the cooling unit 26 to exchange to the same stowages 25a and 
25b. 

f [0053] By the way, although the above-mentioned example shows the case where made Stowages 25a 
and 25b approach, and they are prepared, a predetermined distance may be had and established, and the 
control circuit substrate 27 and where HDA28 is fastened, you may prepare. 
[0054] Moreover, although the above-mentioned example showed the case where it applied to a 
magnetic disk unit 21, it is applicable to the required electronic instrument of not only this but cooling. 
[0055] 

[Effect of the Invention] As mentioned above, according to invention of claims 1-3, by preparing two or 
more stowages which contain other cooling units at the time of exchange of the cooling unit concerned 
in a cooling unit in the circulation direction of a cooling medium to the cooled section, cooling of the 
cooled section by the cooling unit is made to continue, exchange is performed, and the fall .of 
refrigeration capacity can be prevented. 

[0056] According to invention of a claim 4, a stowage can be easily prepared to the composition section 
of equipment by two or more stowages' fastening the cooled section in the circulation direction of a 
cooling medium, and preparing them. 

[0057] According to invention of a claim 5, the invasion of the dust from a receipt mouth can be 
prevented at the time of un-containing [ of a cooling unit ] by preparing in a stowage the covering device 
which closes a receipt mouth at the time of un-containing [ of a cooling unit ]. 
[0058] According to invention of a claim 6, a cooling unit can be easily contained to a stowage by 
making electrical installation perform free [ attachment and detachment ] by the 1st bond part prepared 
in the stowage, and the 2nd bond part prepared in the cooling unit. 

[0059] According to invention of a claim 7, the exchange part of a cooling unit can be easily checked by 
preparing the display which displays failure of a cooling object on a cooling unit. According to 
invention of a claim 8, by preparing the control means which increase the cooling drive of other cooling 
objects at the time of failure of the cooling object of 1 of a cooling unit, even if the cooling object of 1 
breaks down, the fall of refrigeration capacity can be prevented. 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the electronic instrument of the cooling structure 
equipped with the redundant configuration of cooling. 

[0002] A magnetic disk unit is used as external storage which makes the system file and data file of 
recent years, for example, an electronic computer system, memorize, and a magnetic disk unit is being 
enlarged from increase of storage capacity. Therefore, if the temperature in a magnetic disk unit rises 
unusually, it is necessary to cool by damaging a head disk assembly (HDA), a control circuit, a power 
supply, etc. 
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PRIOR ART 

[Description of the Prior Art] The block diagram of the fan unit attachment structure of the conventional 
magnetic disk unit is shown in drawing 8 ; 

[0004] Two or more magnetic disk units 1 1 shown in drawing 8 are carried according to scales, such as 
HDA, a control circuit substrate, and a power supply, in the housing 12, the breaker 13 for two or more 
protection is arranged at the bottom of a housing 12, and two or more power supplies 14 are arranged on 
a breaker 13. Fan unit 151 equipped with the cooling fan for cooling the power supply 14 concerned on 
a power supply 14 Predetermined-number arrangement is carried out. 

[0005] Fan unit 151 Two or more control circuit [ upper part ] substrate 161 It sets in each stage in three 
steps, and is two or more HDA171. Fan unit 152 for being arranged and cooling these on this It is 
arranged. Fan unit 152 In the upper part, it is one step of HDA172. Connector 181 for connection with 
host equipment While being arranged, it is the control circuit substrate 162 of plurality [ upper part / 
this J. It sets in each stage in three steps, and is two or more HDA173. It is arranged and is the fan unit 
153 of plurality / top / these ] . It is arranged. 

[0006] And fan unit 153 In the upper part, it is a connector 182. One step of HDA174 It is arranged. 
[0007] On the other hand, it is the composition of a field, and is arranged with the same composition 
also as an opposite side, and drawing 8 is [ which detaches and attaches HDA 17 and the control circuit 
substrate 16 ] the fan unit 151-153. From rotation, cooling air flows caudad from the equipment upper 
part, and cools HDA 171-174, the control circuit substrate 161, 162, and a power supply 14. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to invention of claims 1-3, by preparing two or 
more stowages which contain other cooling units at the time of exchange of the cooling unit concerned 
in a cooling unit in the circulation direction of a cooling medium to the cooled section, cooling of the 
cooled section by the cooling unit is made to continue, exchange is performed, and the fall of 
refrigeration capacity can be prevented. 

[0056] According to invention of a claim 4, a stowage can be easily prepared to the composition section 
of equipment by two or more stowages' fastening the cooled section in the circulation direction of a 
cooling medium, and preparing them. 

[0057] According to invention of a claim 5, invasion of the dust from a receipt mouth can be prevented 
at the time of un-containing [ of a cooling unit ] by preparing in a stowage the covering device which, 
closes a receipt mouth at the time of un-containing [ of a cooling unit ]. 

[0058] According to invention of a claim 6, a cooling unit can be easily contained to a stowage by 
making electrical installation perform free [ attachment and detachment ] by the 1st bond part prepared 
in the stowage, and the 2nd bond part prepared in the cooling unit. 

[0059] According to invention of a claim 7, the exchange part of a cooling unit can be easily checked by 
preparing the display which displays failure of a cooling object on a cooling unit. According to 
invention of a claim 8, by preparing the control means which increase the cooling drive of other cooling 
objects at the time of failure of the cooling object of 1 of a cooling unit, even if the cooling object of 1 
breaks down, the fall of refrigeration capacity can be prevented. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, fan unit 151-153 It must exchange for the life by 
wear of a bearing etc., or failure, in order to make it stop at the time of failure and exchange, the 
capacity of cooling of equipment declines, and the cooling fan to constitute is HDA 171-174, the control 
circuit substrate 161, and 162. And there is a problem that there are damage and a case where life 
shortening is carried out, about power supply 14 grade. 

[0009] By the way, although the thing of the redundant configuration which is the thing of another side 
and compensates one failure with two cooling fans in preparation for a fan unit as a method of making 
other cooling fans operating and preventing the fall of refrigeration capacity is known to failure of a 
cooling fan, at the time of exchange of a fan unit, a normal cooling fan will also be exchanged in this 
case, and since it is made to stop, there is a problem of causing the fall of refrigeration capacity. 
[0010] Then, this invention was made in view of the above-mentioned technical problem, and it aims at 
offering the electronic instrument of the cooling structure which makes a cooling unit exchangeable, 
without reducing refrigeration capacity. 



[Translation done.] 



http ://www4 .ipdl jpo . go jp/cgi-bhi/tran_web_cgi_ejj e 



3/24/2003 



Page 1 of 1 



* NOTICES * 

/ Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s i 10WS the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 

electronic instrument of the cooling structure where the cooling unit of the predetermined number 

equipped with the cooling object which cools to the cooled section has been arranged, the electronic 

instrument of the cooling structure characterized by preparing two or more stowages which contain the 

aforementioned cooling unit to the aforementioned cooled section consists of claims 1. 

[0012] In a claim 2, other cooling units are contained in the stowage of others. [ stowages / two or more / 

according to claim 1 / time / of exchange of the aforementioned cooling unit ]. 

[0013] In a claim 3, two or more stowages according to claim 1 or 2 are prepared in the circulation 

direction of the cooling medium of the aforementioned cooling unit at intervals of predetermined. 

[0014] In a claim 4, two or more stowages according to claim 3 fasten the aforementioned cooled 

section, and are prepared. 

[0015] In a claim 5, the covering device with which two or more stowages given in any 1 term of claims 
1-4 close a receipt mouth at the time of un-containing [ of the aforementioned cooling unit ] is prepared. 
[0016] In a claim 6, the 1st coupling means which perform the aforementioned cooling unit and 
electrical installation to each of two or more stowages given in any 1 term of claims 1-5 are prepared, 
and these 1st coupling means and the 2nd coupling means which perform electrical installation free 
[ attachment and detachment ] are prepared in this cooling unit. 

[0017] In a claim 7, the display as which a cooling unit according to claim 1 displays it at the time of 
failure of the aforementioned cooling object is prepared. 

[0018] In a claim 8, two or more aforementioned cooling objects which can be set to a cooling unit 
according to claim 1 or 7 are established, and the control means which increase the cooling drive of . 
other cooling objects at the time of failure of the cooling object of at least 1 are prepared. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-biji/tran_web_cgi_ejje 



3/24/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] As mentioned above, in invention of claims 1-3, two or more stowages which contain other 
cooling units at the time, of exchange of the cooling unit concerned are prepared in the circulation 
direction of a cooling medium in a cooling unit to the cooled section. By this, cooling of the cooled 
section by the cooling unit is made to continue, exchange is performed, and it becomes possible to 
prevent the fall of refrigeration capacity. 

[0020] In invention of a claim 4,' two or more stowages fasten the cooled section in the circulation 
direction of a cooling medium, and are prepared. This becomes possible to prepare a stowage easily to 
the composition section of equipment. 

[0021] In invention of a claim 5, the covering device which closes a receipt mouth at the time,of un- 
containing [ of a cooling unit ] is prepared in a stowage. This becomes possible to prevent invasion of 
the dust from a receipt mouth at the time of un-containing [ of a cooling unit ]. 
[0022] Invention of a claim 6 is made to perform electrical installation free [ attachment and 
detachment ] by the 1 st bond part prepared in the stowage, and the 2nd bond part prepared in the cooling 
unit. This becomes possible to contain a cooling unit easily to a stowage. 

[0023] In invention of a claim 7, the display which displays failure of a cooling object on a cooling unit 

is prepared. This becomes possible to check the exchange part of a cooling unit easily. 

[0024] In invention of a claim 8, the control means which increase the cooling drive of other cooling 

objects at the time of failure of the cooling object of 1 of a cooling unit are prepared. Thereby, even if 

the cooling object of 1 breaks down, it becomes possible to prevent the fall of refrigeration capacity. 

[0025] 
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EXAMPLE 



[Example] The block diagram of one example of this invention is shown in drawing 1 . Drawing 1 (A) is 
the transverse-plane block diagram of the magnetic disk unit as an electronic instrument of cooling 
structure, and drawing 1 (B) is a flank block diagram. On the other hand, in a field, predetermined- 
number -arrangement of the breaker 23 for electrical power system protection is carried out at the bottom 
of a housing 22, and, as for the magnetic disk unit 21 shown in drawing 1 (A), predetermined-number 
arrangement of the power supply 24 which is the cooled section is carried out in the upper part. 
According to the scale, a number proper setup of a breaker 23 and the power supply 24 is carried out. 
[0026] On a power supply 24, two steps of stowages 25a and 25b are formed successively by lengthwise 
[ which is the circulation direction of a cooling medium ] s and predetermined-number arrangement of 
these two stowages 25a and 25b is carried out horizontally. And the cooling unit 26 (it explains in 
drawing 3 ) is contained by either of each stowages 25a and 25b for example, at stowage 25a, 
[0027] Moreover, the control circuit substrate 27 which is the cooled section of a predetermined number 
above the stowages 25a and 25b, and HDA28 (it explains in drawing 4 ) which is the cooled section of a 
predetermined number horizontally in three steps are arranged. Besides, two stowages 25a and 25b are 
established in lengthwise, predetermined-number arrangement of these is carried out horizontally, and 
the cooling unit 26 is contained by the section at each stowage 25a. 

[0028] Furthermore, in the direction of these stowages 25a and 25b, HDA28 of a predetermined number 
is horizontally arranged in one step with the main connector 29 which is the cooled section for 
connecting with host equipment. 

[0029] Similarly, the control circuit substrate 27 of a predetermined number and HDA28 are arranged in 
the main connector 29 and each upper part of HDA28, and while the stowages 25a and 25b where the 
cooling unit 26 was contained by the upper part at one side are arranged, the main connector 29 and 
HDA28 are arranged further in the upper part. 

[0030] For example, at this example, in the power supply 24 of four trains, and each stage, horizontally, 
it is configurated by the control circuit substrate 27 of four trains (12 sheets) in the stowages 25a and 
25b of three trains, and each stage, and is configurated in each stage HDA28 of six trains, respectively. 
[0031] As shown in drawing 1 (B), by the way, to a part for the abbreviation center section of a housing 
23 Six back panels 30 (30al, 30a2, 30bl, 30b2, 30cl 5 30c2) are aiTanged. a back panel 3Dal and 30a2 
**** the connector (female side) which performs electrical installation with the cooling unit 26 and 
plug-in within a power supply 24 and stowage 25a, and 25b is prepared, respectively (it mentions later) 
other back panels 3.0b 1, 30b2, 30cl, and 30c2 **** - the cooling unit 26, the control circuit substrate 
27, HDA28, the main connector 29, and the connector (male side) that performs electrical installation 
with plug-in are prepared, respectively [ moreover, ] 

[0032] That is, on the other hand, the thing to a field ( drawing 1 (A)) and the thing to an another side 
side are prepared, the tiling of the same composition as drawing 1 (A) is arranged in an another side 
side, and a back panel 30 has a magnetic disk unit 21 constituted. 

[0033] Here, the block diagram of the back panel of drawing 1 is shown in drawing 2 . It is what showed 
the back panel 30b 1 (the same except 30al and 30a2) of drawing 1 , the connectors (female side) 31a 



http://www4jpdlopo.go.jp/cgi-bin/tran_web_cgi_ejje 3/24/2003 



Page 2 of 3 



and 31b which are the 1st coupling means of every each stowage 25a corresponding to the cooling unit 
26 and 25b are horizontally formed in three trains in two steps, and, as for drawing 2 , the connector 
(female side) 32 (three-step four trains) corresponding to the control circuit substrate 27 is formed. The 
connector (female side) 33 corresponding to HDA28 of three-step six trains is formed near the connector 
32. Furthermore, the connector (female side) 34 corresponding to the main connector 29 and the 
connector (female side) 33 corresponding to HDA28 of one-step six trains are formed in connector 31a, 
and 31b upper part. 

[0034] That is, electrical installation is performed for the cooling. unit 26, the circuit board 27, HDA28, a 
main connector, etc. to these connectors by plug-in. 

[0035] Then, the block diagram of the cooling unit of drawing 1 is shown in drawing.! . The connector 
(male side) 42 whose fans 26a and 26b whose cooling units 26 shown in drawing 3 are two cooling 
objects in a frame 41 are the 2nd coupling means which it was arranged at the coplanar and contact pin 
42a projected to the inner is formed. Electrical connection of the attachment and detachment of a 
connector 42 is made free to Connectors 31a and 31b. For example, DC brushless motor is used and, as 
for Fans 26a and 26b, speed control is suitably performed by the control section (it mentions later). 
[0036] Moreover, while Light Emitting Diode (light emitting diode)43 which is the display which 
displays at the time of which fans' 26a and 26b failure was formed, when it contains to Stowages 25a 
and 25b, it escapes in the front face of a frame 41, and the stopper section 44 for prevention is formed in 
it. In addition, the wiring 45a and 45b of Fans 26a and 26b is connected to contact pin 42a of a 
connector 42 along with a frame 41. 

[0037] Tins cooling unit 26 forms two fans 26a and 26b as a redundant configuration. For example, by 
rotating fan 26b of another side at the time of failure, or rotating one fan 26a, carrying out low-speed 
rotation of the two fans 26a and 26b, and considering another side as high-speed rotation at the time of 
one failure The fall of the refrigeration capacity in the equipment at the time of one failure is prevented. 
In addition, control of a redundant configuration is explained in drawing 6 and drawing 7 . 
[0038] Moreover, the block diagram of HDA of drawing 1 is shown in drawing 4 . drawing ,! - setting - 
- HDA ~ 28 - a pedestal - 46 - a top ~ a rolling mechanism - rotating ~ a record medium - a 
magnetic disk - and - record - the reproducing head - having carried - an actuator - a mechanism - 
having - disk enclosure ~ (-- DE --) - 47 - fixing - having -- while » a drive - an electrical power 
system - conversion - carrying out - a converter - 48 ~ fixing - having . 

[0039] The connector 49 which carries out plug-in to the connector 33 of a back panel 30, and performs 
electrical installation to a part for the inner of a pedestal 46 is formed, and the ejector 5 1 when talcing, 
out the predetermined drops (for example, an error message, a preparation display, etc.) 50 and this 
HDA28 from a housing 22 into the front portion of an opposite portion is formed. 
[0040] Then, the block diagram of the stowage of drawing 1 is shown in drawing 5 . In drawing 5 , it 
will be in the state where the amount of the inner is a back panel 30, and Connectors 3 1 a and 3 lb 
projected Stowages 25a and 25b inside. Moreover, the covering devices 53a and 53b which can be 
rotated freely are attached to Shafts 52a and 52b, and a front portion is energized in the direction in 
which covering devices 53a and 53b close a receipt mouth with Springs 54a and 54b. This has prevented 
the invasion' of the dust to stowage 25b by which the cooling unit 26 is not contained. Furthermore, as 
for Stowages 25a and 25b, opening 55 is formed in the field (the upper surface and base) where 
lengthwise (the circulation direction of cooling air) counters. 

[0041] In drawing 5 , it is in the state which contained the cooling unit 26 to stowage 25a, and covering 
device 53a has been pushed up and the front portion of the cooling unit 26 will be in the state where it 
displayed from the receipt mouth of stowage 25a. At this time, connector 31a of a back panel 30 and the 
connector 42 of the cooling unit 26 will be in an integrated state, and electrical installation is performed. 
[0042] In such a state, it is the redundant configuration which is made to carry out high-speed rotation of 
the normal fan 26b of another side, and aims at maintenance of refrigeration capacity if one fan 26a 
breaks down while [ when two fans 26a and 26b are operated normally (low-speed rotation), for 
example, ] Light Emitting Diode43 will light up. And after making stowage 25b contain the normal 
cooling unit 26 and making it operate, it can exchange easily by stopping and taking out the current 
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supply to the cooling unit 26 which has failure fan 25a, without reducing refrigeration capacity. 
[0043] Then, a fan's redundant circuit block diagram is shown in drawing 6 . In the redundant circuit 61 
shown in drawing 6 , Fans' 26a and 26b rotation signal is inputted into the rotation pulse detector 62, and 
the pulse detected here is inputted into a counting circuit 63. The enumerated data of a counting circuit 
63 is inputted into a comparator circuit 64, and compares a reference value by the comparator circuit 64. 
In this case, as for a counting circuit 63 and a comparator circuit 64, only the time set up by the timer 65 
performs counting and comparison. 

[0044] The comparison result of a comparator circuit 64 is sent to the roll control circuit 66, and when 
one fan 26a (26b) has produced failure, Light Emitting Diode43 of the cooling unit 26 concerned is 
made to turn on through the status-display circuit 67, and a roll control signal is sent out in the roll 
control circuit 66 so that rotation of normal fan 26b (26a) may be raised. 

[0045] Here, the flow chart of redundant circuit operation of drawing 6 is shown in drawing 7 , and it 
explains to it with drawing 6 . In drawing 6 and drawing 7 , first, as shown in drawing 5 , the cooling 
unit 26 is contained by stowage 25a, both two fans 26a and 26b are operated by low-speed rotation, each 
rotation signal of each fans 26a and 26b at this time is inputted into the rotation pulse detector 62, and 
detection of a rotation pulse is performed (Step 1 (S)). 

[0046] And counting of the detected rotation pulse is carried out by the counting circuit 63 (S2), and the 
enumerated data is compared with a reference value (criteria rotational frequency) by the comparator 
circuit 64. in this case, the timer 65 - a counting circuit 63 — fixed time (for example, 1 second) — 
counting — it is made to operate and comparison operation is carried out by the comparator circuit 64 
after fixed time progress 

[0047] Then, in a comparator circuit 64, when predetermined time has not passed, it returns to SI, and 
when having passed, an enumerated data is compared with a reference value about each of Fans 26a and 
26b (S3). When both rotation pulse numbers are beyond predetermined values as a result of comparison, 
which fans 26a and 26b are normal, and pulse detection of the rotation pulse detector 62 is continued 
(S4). 

[0048] Here, since the rotational frequency of fan 26a will fall supposing it produces failure in fan 26a, 
in a comparator circuit 64, the enumerated data of a detection pulse becomes smaller than a reference 
value, and the result is sent to the roll control circuit 66 (S4). 

[0049] In the roll control circuit 66, Light Emitting Diode43 is made to turn on through the status- 
display circuit 67 by making normal fan 26b into high-speed rotation mode, and an obstacle fan is 
displayed (S7). Fan 26b sends out the signal of the purport which should indicate by alarm to high order 
equipment, when failure arises in high-speed rotation mode (S6). 

[0050] Then, if Light Emitting Diode43 lights up, after making stowage 25b contain the cooling unit 26 
equipped with the normal fans 26a and 26b as mentioned above and operating, it exchanges by 
removing the cooling unit 26 equipped with fan 26a which failure produced. 

[0051] And even if the above thing is repeated on stream and a magnetic disk unit 21 has an obstacle to 
Fans 26a and 26b, the cooling unit 26 can be exchanged easily, without reducing refrigeration capacity. 
[0052] In addition, when working by making it stop at the time of the scheduled maintenance of a 
magnetic disk unit 21, you may contain the cooling unit 26 to exchange to the same stowages 25a and 
25b. 

[0053] By the way, although the above-mentioned example shows the case where made Stowages 25a 
and 25b approach, and they are prepared, a predetermined distance may be had and established, and the . 
control circuit substrate 27 and where HDA28 is fastened, you may prepare. 
[0054] Moreover, although the above-mentioned example showed the case where it applied to a 
magnetic disk unit 21, it is applicable to the required electronic instrument of not only this but codling. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is the block diagram of the back panel of drawing 1 . 

[Drawing 3] It is the block diagram of the cooling unit of drawing 1 . 

[Drawing 4] It is the block diagram of HDA of drawing 1 . 

[Drawing 5] It is the block diagram of the stowage of drawing 1 . 

[Drawing 6] It is a fan's redundant circuit block diagram. 

[Drawing 7] It is the flow chart of redundant circuit operation of drawing 6 . 

[Drawing 8] It is the block diagram of the fan unit attachment structure of the conventional magnetic 
disk unit. 

[Description of Notations] 

2 1 Magnetic Disk Unit 

22 Housing 

23 Breaker 

24 Power Supply 

25 a, 25b. Stowage 

26 Cooling Unit 
26a 5 26b Fan 

27 Control Circuit Substrate 

28 HDA 

29 Main Connector 

3 1 a, 3 lb Connector (female side) 

42 Connector (Male Side) 

43 LED 

47 DE 

48 Converter 

49 Connector (Male Side) 
52a, 52b Shaft 

53 a, 53b Covering device 
54a, 54b Spring 
55 Opening 

61 Redundant Circuit 

62 Rotation Pulse Detector 

63 Counting Circuit 

64 Comparator Circuit 

65 Timer 

66 Roll Control Circuit 

67 Status-Display Circuit 
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DRAWINGS 



[Drawing 1] 



(A) 



21 KSi^**R* 



(B) 



21 



22 g* 




30*2 



[Drawin g2j 



http://w^vw4.ipdl.jpo.go.jp/cgi-bin7tran - web_cgi_ejje 



3/24/2003 



Page 2 of 6 



30 bi 




[Drawing 31 



http:/A^4.ipdl.jpo.go.jp/cgi-bui/tran_web_cgi_ejje 



3/24/2003 



Page 3 of 6 




[Drawing 5] 
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